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Abstract
In enterprises, innovation, marketing, and product design should closely coordinate each
other. Past studies did find some practical actions for product design in enterprises so as to
reach the expected performance in new product development. But literature regarding the
relationships among innovation, marketing, and design strategies for new product
development is limited.
In this study, a theoretical model was built up by the analysis of the literature related to
enterprise innovation, marketing, design strategies, and new product development
performance for the pilot questionnaire survey. 1300 enterprises from the database of the
Taiwan electronic and computer industry were randomly chosen as the subject pool for the
formal survey. In two longitudinal surveys, the managers for new product policy in these
companies were interviewed. In the first survey, situations regarding the marketing,
innovation, and design strategies of the enterprise were investigated, from which 350
effective questionnaires were gathered. After a year of the introduction of new products in
the market place, a second survey was conducted for the collection of new product
development performance, from which 270 enterprises returned and were used for further
analysis.
The structural equation model (SEM) and fitness of the observed data were analyzed. A
proper goodness of fit has been found for the correlation theoretical model and observed
data for innovation, marketing, design strategies and new product development
performance in enterprises. The innovation and marketing strategies in an enterprise will
influence the performance of new product development through design strategy. Among
them, design strategy serves as an independent variable and an intervening variable for
new product development performance. Results from this study were also compared and
contrasted with those from past studies in theoretical and practical design domains in
terms of innovation, marketing, and product design.
Keywords: marketing strategy, innovation strategy, design strategy, NPD performance
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Introduction
In much related literature, design is considered as an integral resource in enterprises, a
mechanism for the integration of product development, and a serial loop in the total value
chain of enterprises (Baxter, 1995; Olins, 1990; Fujimoto, 1991; Bruce and Jevanker,
1998; Twigg, 1998; Ge and Wang, 2007; Aydin et al., 2007). An effective link of
innovation R&D, marketing activity, and design is a powerful strength in the new market
place and a key factor for a product to succeed in the market. Studies of Hsu (2009) and
Hsu (2011a) found that Taiwanese enterprises had indeed adopted some special
strategies and actions in product design. However, literature regarding the correlation
models among marketing strategy, innovation strategy, design strategy, and NPD
performance is limited.
In this study, managers at NPD departments of Taiwan consumer electronic industry
were interviewed to explore the effects marketing strategy, innovation strategy, and
design strategy have on NPD performance. The fitness of theoretical models and the
observed data was examined. Moreover, strategic groups of Taiwanese electronic
industry were specified in terms of the implementation of marketing, innovation, and
designs strategies as well as their NPD performance. At last, a correlation model and
concrete suggestions were offered for the marketing strategy, innovation strategy, design
strategy, and NPD performance promotion.

Research framework and hypothesis
Marketing should closely match product design (Roy and Bruce, 1984; Souder and
Moenaert, 1992; Souder and Song, 1997; Zhang et al., 2007; Luchs and Swan, 2011).
During the process for a new product to enter the market, marketing department should
exchange information and interact with design department continuously (Petiot and
Grognet, 2006; Conway, 2007; Paul and Martin, 2007). An effective connection of the
marketing activity and design is what triggers the product innovation (Gupta and Wilemon,
1990; Sherman, et al., 2000). Many researchers also assert that design can be an
important integral resource to enterprises, a key mechanism for new product integration
in enterprises and an important serial loop in the whole value chain of enterprises (Baxter,
1995; Olins, 1990; Fujimoto, 1991; Bruce and Jevanker, 1998; Twigg, 1998; Ge and
Wang, 2007; Aydin et al., 2007). Consequently, enterprises need to integrate their
resources and finish the new product through communication and coordination among
different sectors according to the goal set in their marketing strategy and practical product
design strategy (Souder and Song, 1997; Bloch, 2011; Luchs and Swan, 2011). Based
upon the discussion of impact of marketing strategy on design strategy, the following
hypothesis is offered:
H1. The marketing strategy of enterprises has a positive influence on their design
strategy.
Souder and Song (1997) considered that marketing strategy and product development
are related; marketing strategy can help with the boost of product quality (Jeremy et al.,
2005) and the implementation of product R&D (Luchs and Swan, 2011). It is necessary to
integrate R&D and marketing departments in a company to successfully apply techniques
(Souder and Moenaert , 1992). Gupta and Wilemon (1990) claim that the product
innovation in hi-tech industry calls for the close coordination between R&D and marketing
sectors in an enterprise. Kinchen (2010) and Hsu (2011b) declare that product design
can specify the marketing strategy and carry out the product development. Therefore,
Sherman et al. (2000) state that the cross-organizational function integration is a key
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factor that will influence the new product development cycle. Many scholars also assert
that the integration of product development procedure will enhance the NPD performance
in enterprises (Carlsson, 1991; Griffin and Hauser, 1996; Gupta et al., 1985; Ruekert and
Walker, 1987; Pinto et al., 1993; Rusinko, 1997; Song et al., 1997; Olson, 1994; Durward
et al., 1998; Lau et al., 2007). According to the discussion of effects of marketing strategy
on product development performance, the following hypothesis is proposed:
H2. The marketing strategy of enterprises has a positive influence on their NPD
performance.
An effective product innovation or development of service is not only the lifeblood for
survival but also the motive power for enterprises to keep their priority in competition
(Driva et al, 2000; Pawar and Driva, 1999; Mozota, 2003; Veryzer and Mozota, 2005;
Jamie and Costas, 2007). To carry out new product development, product design should
go together with the innovation strategy in an enterprise (Sung and Gilmour, 2002;
Mozota, 2006; Dell'Era and Verganti, 2007; Sari et al., 2007). In processing product
innovation, each strategic hierarchy in the enterprise should operate in coordination to
implement the total policy of the company (Silbiger, 2005; Marxt and Hacklin, 2005;
Veryzer and Mozota, 2005; Renee et al, 2007). Besides, according to the goal set in
innovation strategy, in addition, an enterprise needs to collocate the practical product
design task and integrate the innovation resource in the enterprise so as to work out new
products through cross-organization communication and coordination (Sung and Gilmour,
2002; Mozota, 2006; Claudio and Roberto, 2007; Sari et al., 2007). It is obvious that
innovation strategy and design strategy are closely related (Hsu, 2011a). From the above
discussion, a third hypothesis is set for innovation strategy and design strategy.
H3. The innovation strategy of enterprises has a positive influence on their design
strategy.
With the innovation strategy, enterprises can rapidly launch new products into the market
place, which not only helps enterprises to break bottlenecks and even turns the failure
into success (Ulrich and Eppinger, 2004; Booz, Allen and Hamilton, 1982; Pugh, 1991;
Christoph, 2007). According to the goal set in innovation strategy, an enterprise needs to
collocate the practical product design task and integrate the innovation resource in the
enterprise so as to work out new products through cross-organization communication and
coordination (Sung and Gilmour, 2002; Mozota, 2006; Claudio and Roberto, 2007; Sari et
al., 2007). Many scholars also assert that an effective integration of enterprise innovation
procedure and capacity will enhance the NPD performance in enterprises (Carlsson,
1991; Griffin and Hauser, 1996; Gupta et al., 1985; Ruekert and Walker, 1987; Pinto et al.,
1993; Rusinko, 1997; Song et al., 1997; Olson, 1994; Durward, et al., 1998; Handfield et
al., 1999; Andi and Minato, 2003; Hsu, 2006). However, some studies show that there is
no direct relation between them and that they may be influenced by another intervening
variable (for example, Roger et al., 2006). Based upon the discussion of innovation
strategy and NPD performance, therefore, a fourth hypothesis is offered:
H4. The innovation strategy of enterprises has a positive influence on their NPD
performance.
It goes without saying that NPD performance is closely related to product design strategy
(Cooper and Kleinschmidt, 1987; Souder and Song, 1997; Ulrich and Person, 1998). The
efforts enterprises make in product design can be measured by their NPD performance
(Driva, 1997; Pawar and Driva, 1999). An excellent NPD performance is a goal for every
enterprise (Baxter, 1995; Mumin, 2010; Ciriaco et al., 2010). According to Hsu (2009),
enterprises of different types of design strategy vary in their financial and non-financial
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performance. Therefore, based on the discussion of the effects of design strategy on
NPD performance, a fifth hypothesis is offered here in the study.
H5. The design strategy of enterprises has a positive influence on their NPD performance.
According to the above literature review, a conceptual research framework covering
H1~H5 is illustrated in Figure 1.

Figure 1
The conceptual model of marketing strategy, innovation strategy, design strategy, and NPD
performance in an enterprise

Method
The survey is divided into the pilot test and the formal questionnaire survey. In the formal
questionnaire survey, 1300 enterprises were randomly selected from Taiwan Electrical
and Electronic Manufacturers’ Association (TEEMA), from which managers at the NPD
divisions were interviewed in two longitudinal surveys. In the first survey, the status of
enterprises in marketing strategy, innovation strategy and design strategy was explored.
After the new product was launched in the market for a year, a second survey was
conducted for NPD performance check. After repeated contacts, 270 enterprises were
obtained, reaching 20.77% of effective survey samples.

Data analysis and results
Table 1 lists the mean, standard deviation, and correlation matrix of each variable
dimension. Table 2 lists the standardized loading (SL), standard error (SE), t value,
composite reliability (CR), and Average variance extracted (AVE) for each dimension.
The CR value for each dimension is 0.88, 0.87, 0.85, 0.86 respectively, and total CR is
0.87, beyond the standard value 0.70 (Hulland, 1999), indicating a good consistency in
the model. In addition, the average variance extracted (AVE) for each dimension was
0.64, 0.71, 0.73 respectively. More importantly, the AVE for the major dimensions is 0.81,
0.78, 0.69, 0.73 respectively and the total AVE is 0.75, higher than the standard value of
0.5 (Fornell and Larcker, 1981).
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Table 1
Basic statistics

Table 2
Basic statistics

The research model fit assessment can help verify the conceptual framework and
hypothesis. In this study, Lisrel 8.8 was used in the Structural Equation modeling for the
research model fit assessment by the Maximum likelihood method. The results indicated
2
that x /df = 1.375, goodness-of-fit (GFI) = 0.985, adjusted goodness of fit index (AGFI) =
0.939, comparative fit index (CFI) = 0.957, incremental fit index (IFI) = 0.989, the root
mean square error of approximation (RMSEA) = 0.046. Because the evaluation criteria
2
x /df was smaller than 2.0 and because GFI, AGFI, CFI, and IFI were bigger than 0.90,
the RMSEA was smaller than 0.05(Gefen et al. 2011; Hair et al., 1998; Atuahene-Gima
and Li, 2002; Baker et al., 2002; Brown et al., 2000; Cannon and Homburg, 2001; Noble
and Mokwa, 1999). It indicates a proper total Goodness-of-fit.
The theoretical model investigated in this study contains potential dependent variables
and potential independent variables. The influences among potential variables cover
direct effects, indirect effect, and total effect.
Table 3 shows that marketing strategy has a direct effect on design strategy and NPD
performance. The direct effect value marketing strategy has on design strategy is 0.25 (β
= 0.25, t = 3.55, p<0.05), reaching the significant level. And the direct effect value
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marketing strategy has on NPD performance is 0.31 (β = 0.31, t = 4.21, p<0.05), also
reaching the significant level.
Among all direct effects (Table 4), design strategy has the biggest direct effect (0.45) on
NPD performance; innovation strategy has the second biggest direct effect value on
design strategy (0.36); marketing strategy has the lowest direct effect on design strategy
(0.25).
From the above analysis, it is clear that marketing strategy has a direct effect of 0.31 on
NPD performance. Adding the indirect effect marketing strategy has on NPD performance
through the intervening design strategy, 0.19, the total effect marketing strategy has on
NPD performance is 0.42, indicating a relatively high degree of influence on NPD
performance.
In the similar way, innovation strategy has a direct effect of 0.27 on NPD performance.
Through the intervening design strategy, innovation strategy has an indirect effect of 0.21
on NPD performance, reaching a total effect of 0.43. It demonstrates that innovation
strategy also plays an important role on NPD performance.
In a word, from the analysis of Table 3 and Table 4, H1~H5 are confirmed and supported.

Table 3
Direct, indirect, and total effect rules

Table 4
Hypotheses rules

Strategic Group analysis
Furthermore, 11 major strategic dimensions in marketing strategy, innovation strategy,
and design strategy were used for the cluster analysis of the total sample enterprises. To
categorize these enterprises, the two-stage cluster analysis (Anderberg, 1973; Punj and
Stewart, 1983) was adopted. Firstly, the Ward’s method was used to demonstrate that
the best cluster number was 4, four strategic groups for the sample enterprises. Secondly,
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the K-means method was used, from which the centers of four groups obtained from first
stage were used to agglomerate the samples to the nearest center. The outcome is four
groups, A, B, C, D strategic groups. In Strategic Group A, there are 76 enterprises
(28.15%); Strategic Group B has 89 enterprises (32.96%); Strategic Group C has 61
enterprises (22.59%); Strategic Group D has 44 enterprises (16.30%).
The features in enterprises in four strategic groups (number of employees, number of
brands, product types, and business type) do not vary significantly, so the discussion of
enterprise features is not covered in the text. To understand the differences among
strategic groups in each dimension, the strategic group was used as the independent
variables and dimension as the dependent variables for a one-way MANOVA. The Wilks’
Lambda was 0.01, indicating a significant level of differences among four strategic groups
in 11 dimensions. Then the one-way ANOVA was conducted to examine the sources of
differences among strategic groups. At last, the average factor scores for each strategic
group in all dimensions were used for the naming of the title of each strategic group
(Table 5). Strategic Group A is named as Value Adjustment Group, Strategic Group B is
entitled as Service Experience Group, Strategic Group C is given the title of Service
Brand Group, and Strategic Group D is entitled as Value Expansion Group.

Table 5
Single factor ANOVA for all factors in each strategic group

In this study, the strategic group is used as the independent variable and six NPD
performance indexes the dependent variables for MANOVA. The result demonstrates that
four strategic groups are significantly different in overall NPD performance. In further
One-way ANOVA, the post hoc outcome of Scheffe multiple comparison is listed in Table
6. From Table 6, it is clear that Value Expansion Group performs best in the sales return
and profit dimensions of financial criteria, and in technique promotion dimension of nonfinancial criteria. Next is the Value Adjustment Group which is best in sales volume and
customer appraisal dimensions. The Service Experience Group performs better in image
dimension. The Service Brand Group does not stand out in performance; ranked top 2 in
dimensions of sales volume, sales return, technical promotion, and customer appraisal.
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Table 6
The result of one-way ANOVA of strategic groups in NPD performance

Moreover, Table 7 lists the average scores and ranking order of strategic groups in
financial performance, non-financial performance, and overall performance. In financial
performance, the Value Expansion Group is the best while in non-financial performance;
the Value Adjustment Group is the best. Overall, the Value Expansion Group has the best
performance; the Value Adjustment Group the second; the Service Experience Group the
fourth.

Table 7
Ranking order of strategic groups in financial, non-financial, and overall performance

To analyze the relationships between NPD performance and strategic group, the
performance of NPD in financial and non-financial criteria was used as the dependent
variable and the major dimensions of marketing strategy (product, price, channel,
promotion), innovation strategy (technique, commerce, management), and design
strategy (R&D, cost, quality, image) the independent variables for regression analysis. A
3-step forward method was employed to explore the important strategic dimensions
influencing the NPD performance of each strategic group in financial and non-financial
aspects. The outcome is listed in Table 8 and Table 9.
In financial performance, Table 8 lists the outcome of three steps regression analysis for
each strategic group. The value of Durbin-Waston test falls between 1.697 and 1.878,
indicating a small collinearity and no correlation among strategic dimensions. Major
strategic dimensions included in the regression models are discussed as follows:
(1) The Value Adjustment Group: Enterprises in Value Adjustment Strategic Group can
reinforce their price, promotion, innovation in commercial mode, reducing production
cost, and ensuring product quality, their financial performance will be better.
(2) The Service Experience Group: Enterprises in Service Experience Strategic Group
should stress their strategies in commerce innovation, management innovation,
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reduce production cost, and uplift enterprise image so as to enhance their financial
performance.
(3) The Service Brand Group: Generally speaking, five significance strategic dimensions
that have positive effects will result in a better financial performance in enterprises of
Service Brand Strategic Group.
(4) The Value Expansion Group: Enterprises in the Value Expansion Strategic Group
would have a better financial performance if they can strengthen the implementation
of five significance strategic dimensions.
In non-financial performance, Table 9 lists the outcome of 3-step regression analysis for
each strategic group. The value of Durbin-Waston test falls between 1.697 and 1.878,
indicating a small collinearity and no correlation among strategic dimensions. Important
strategic dimensions included in the regression models are discussed as follows:
(1) The Value Adjustment Strategic Group: Overall, enterprises in the Value Adjustment
Strategic Group would have a better non-financial performance if they can strengthen
the implementation of six significance strategic dimensions.
(2) The Service Experience Strategic Group: Generally speaking, enterprises in the
Service Experience Strategic Group would have a better non-financial performance if
they can strengthen the implementation of five significance strategic dimensions.
(3) The Service Brand Strategic Group: Overall, enterprises in the Service Brand
Strategic Group would perform better in non-financial aspect if they can intensify the
implementation of five significance strategic dimensions.
(4) The Value Expansion Strategic Group: If they can make stronger the implementation
of four significance strategic dimensions, enterprises of the Value Expansion
Strategic Group will achieve better performance in non-financial aspects.
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Table 8
Regression analysis for financial performance and major strategic dimensions
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Table 9
Regression analysis for non-financial performance and major strategic dimensions

Conclusions and management implication
Results from confirmatory factor analysis indicated a proper construct validity; the
convergent validity and discriminant validity for each variable reach the statistical
requirement. Moreover, the structural equation model obtained in the study demonstrated
a good fitness in the theoretical model and the observed data for innovation, marketing,
and design strategies and supported supporting the five proposed hypothesis.
Furthermore, the marketing strategy and innovation strategy will also influence NPD
performance in an indirect way through the design strategy. Therefore, for NPD
performance, design strategy is both an independent variable and intervening variable.
Considering the total effect on NPD performance, design strategy is the most important
variable; innovation strategy the second; marketing strategy the third.
From 11 major strategic dimensions of marketing strategy, innovation strategy and design
strategy, enterprise subjects in this study were categorized into four strategic groups:
Value Adjustment, Service Experience, Service Brand and Value Expansion groups by
cluster analysis. Furthermore, the NPD performance of different strategic groups varies.
In financial performance (sales volume, sales return, profit), the Value Expansion Group
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performs best. In non-financial performance (technical promotion, image promotion,
customer appraisal), the Value Adjustment Group is most outstanding. For the overall
NPD performance, the Value Expansion Group has the best performance; the Value
Adjustment Group the second; the Service Brand Group and the Service Experience
Group the third.
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